Objective: The complex management of acromegaly has transformed this disease into a chronic condition, with the risk of patients being lost to follow-up. The objective of this study was to estimate the proportion of acromegalic patients lost to follow-up in France and to determine the impact that abandoning follow-up has on the disease and its management. Design: ACROSPECT was a French national, multicentre, cross-sectional, observational study. Methods: Acromegalic patients were considered lost to follow-up if no new information had been entered in their hospital records during the previous 2 years. They were traced where possible, and data were collected by means of a recall visit or questionnaire. Results: In the study population, 21% of the 2392 acromegalic patients initially followed in 25 tertiary endocrinology centres were lost to follow-up. At their last follow-up visit, 30% were uncontrolled, 33% were receiving medical therapy and 53% had residual tumour. Of the 362 traced, 62 had died and 77% were receiving follow-up elsewhere; the leading reason for abandoning follow-up was that they had not been informed that it was necessary. Our analysis of the questionnaires suggests that they were not receiving optimal follow-up. Conclusions: This study underlines the need to better inform acromegalic patients of the need for long-term follow-up, the absence of which could be detrimental to patients' health, and to develop shared care for what must now be regarded as a chronic disease.
Introduction
Acromegaly is a rare disease, usually due to a somatotroph pituitary adenoma (1) . If undiagnosed or inadequately treated, acromegaly reduces quality of life and increases morbidity and mortality (2, 3) . Pituitary surgery is the first-line treatment, producing remission in 40-50% of cases. When surgery fails or is contraindicated, adjunctive therapy is needed, mainly somatostatin analogues and, to a lesser extent, dopamine agonists, growth hormone (GH) receptor antagonists or radiotherapy, as recommended in several recent consensus guidelines (1, 4, 5, 6) . These treatments usually control the disease effectively, and normalising levels of GH and insulin-like growth factor 1 (IGF1) should reduce the excess morbidity and mortality associated with acromegaly (4, 7, 8) . However, recent studies have shown that there was a relatively low percent of patients with acromegaly who might be cured after withdrawal of somatostatin analogues (up to 20%) (9, 10) . This means that these treatments should be monitored regularly on a lifelong basis, and as a consequence, that acromegaly has become a chronic disease requiring regular follow-up.
In a healthcare system that tends to focus on acute disease, it is difficult to organise long-term follow-up for any chronic disease. In addition, patients with chronic disease can lose motivation in the face of lifelong followup that requires active participation, especially when their disease is adequately controlled with a constant dose of treatment. Support must be provided to help them adhere to their drug therapy. As a result, loss to follow-up is frequent in patients with chronic disease, although precise numbers tend to be difficult to obtain. A recent study based on a small number of acromegalic patients (nZ239) has reported that 17.6% of the patients were lost to follow-up (11) .
The aim of the ACROSPECT study was to determine the proportion of a large French population of acromegalic patients that was lost to follow-up. The study was designed to cover a large area of France. Secondary aims were to determine why patients were lost to follow-up and to evaluate the impact of abandoning follow-up on acromegaly and its clinical management, by means of a questionnaire or recall visit.
Subjects and methods
ACROSPECT is an observational, cross-sectional, multicentre study carried out in 25 French tertiary endocrinology centres between June 2009 and July 2010. We analysed data on all the patients followed for acromegaly between January 1997 and December 2006. Patients were identified from a national medical information system (Programme de Médicalisation des Systèmes d'Information (PMSI)), each hospital medical records and the French acromegaly registry.
Patients were considered lost to follow-up if they had not attended a follow-up visit in the department, or if the department had received no new clinical data from an endocrinologist, for at least 2 years. The list of patients was double-checked at each tertiary centre to make sure that the patients lost to follow-up as far as the study centre was concerned were not being followed in another centre: those being followed in another tertiary centre were not included in the study.
Each of these patients was contacted by postal mail, a reminder was sent 15 days later, followed by a phone call 30 days after the initial letter. The last doctor known to have provided care to the patient was contacted in the same way. Data could be updated on all traced patients by means of a recall visit or by questionnaire or telephone ( Fig. 1 ). When neither the patient nor doctor could be contacted, the patient was considered permanently lost to follow-up. The study protocol was approved by the French health authorities (CCTIRS-CNIL).
Data collected
We recorded the number of patients followed in each department and the number lost to follow-up. A retrospective analysis of the data on each patient lost to followup was carried out to collect the following: i) at diagnosis: demographic data, date of diagnosis and adenoma characteristics and ii) at their last follow-up visit: adenoma characteristics, treatment modalities, last IGF1 level and disease status.
At their last follow-up visit, patients were considered:
i) controlled without treatment if their age-adjusted IGF1 level was normal without ongoing medical treatment, ii) controlled with treatment if their age-adjusted IGF1 level was normal with antisecretory treatment and iii) uncontrolled if their IGF1 level was elevated.
Patients we managed to trace were asked to state their reasons for abandoning follow-up in the tertiary endocrinology centre, the type of medical follow-up they had received since their last visit at the centre, and, when available, last IGF1 value, magnetic resonance imaging (MRI) result and current treatment for acromegaly. For patients lost to follow-up who returned for the recall visit, the data collected included the endocrinologist's evaluation of their disease status.
variables are expressed as mean, S.D., median and range, and qualitative variables as absolute frequency and the percentage in each category.
Results
Twenty-five tertiary endocrinology departments took part in this study. We analysed a total of 2392 patients who had been followed in these centres in the last 10 years (mean number of patients per centre, 94; median, 62 and range, 25-300; Fig. 1 ).
A total of 512 patients were considered lost to followup, i.e. 21% of the patients, with a wide inter-centre variability (range, 8-43% and median, 24%).
We managed to contact 362 patients or their doctor and the remaining 150 were considered permanently lost to follow-up (i.e. 6% of the total population and 29% of the population of patients lost to follow-up; Fig. 2 ): 62 of these 362 patients were deceased.
Retrospective data on patients lost to follow-up
The mean age of these patients at their last follow-up visit was 54 years (median, 54 years and range, 11-95 years). The time since diagnosis of acromegaly ranged from !1 to 53 years and was O5 years for more than half of the population (57%). Patients had been followed for a mean of 8.9 years (median, 6.1 years and range, 0-53.8 years). In 22% of cases, the last follow-up data available in the Department of Endocrinology had been obtained within the past 4 years, and in 78% of cases the data were more than 4 years old. Precise characteristics of the whole population are shown in Table 1 .
In terms of medical therapy, 167 patients (33%) were taking at least one antisecretory drug, including a somatostatin analogue in 81% of cases (nZ136), a dopamine agonist in 23% of cases (nZ39) and a GH receptor antagonist in 8% of cases (nZ13). The majority of patients (490/512) had their IGF1 level measured at their last visit: IGF1 was elevated in 31% of patients. Their acromegaly was considered controlled without treatment in 54% of cases, controlled with medical treatment in 16% of cases and uncontrolled for 30% of patients. A pituitary MRI was available for 75% patients, showing a pituitary remnant in 53% of cases (Table 1) .
Data updates on patients we traced
We managed to contact 300 patients who were lost to follow-up, 87 of whom agreed to attend a recall visit. The others agreed to complete a written questionnaire.
The reason for abandoning follow-up was identified for 206 patients ( Table 2 ). The reason most frequently given was that the patient had not been informed of the www.eje-online.org need to continue follow-up; patients also stopped followup because they had moved away or had difficulties getting to the Department of Endocrinology. Interestingly, 77% of patients were still being followed by a physician, usually a general practitioner ( Table 3 ). The remaining 23% of patients were no longer receiving follow-up. Only a small percentage of patients strictly refused the follow-up (7%). Of note, 7% of the other patients considered the follow-up too demanding and 6% considered it unnecessary (Table 3 ).
Disease status since abandoning follow-up
The data obtained from patients or their doctor were incomplete (Table 4 ). Of the 213 patients who answered by questionnaire, only 61 were able to provide their last IGF1 result and 37 their last MRI result. Among the patients who attended the recall visit, 20% had elevated IGF1 levels, whereas only 12% of the same group of patients had elevated IGF1 levels at their last available follow-up visit in the department. Seven patients had been treated with surgery or radiotherapy since abandoning follow-up at the tertiary centre. The number of patients taking medical therapy was markedly lower than at the last follow-up visit. Up to 15% of patients who attended the recall visit were taking medical therapy, compared with 22% at the last follow-up visit. The proportion of uncontrolled patients had increased from 17% at the last follow-up visit to 21% at the recall visit, mainly due to a decrease in the number of patients controlled with medical treatment (10 vs 16% at last follow-up visit). In contrast, the proportion of patients controlled without medical treatment had remained stable.
Similar results were observed in the 213 patients who responded by questionnaire or telephone: 15% were taking medical treatment compared with 30% at the last follow-up visit in the department. It is noteworthy that 
Discussion
Despite the advances made in pituitary surgery, acromegaly has become a chronic disease that requires multimodal management and regular follow-up of its various complications (1, 4, 6) . Current clinical management is effective, and in most cases enables long-term control of the disease. The quality of the follow-up is therefore a major issue. The French consensus on the management of acromegaly, developed by the French Endocrinology Society, recommends an annual consultation with a specialist and regular defined tests (12, 13) . This is especially important since drug therapy for acromegaly is usually inconvenient and expensive (14) . The issue of loss to follow-up in chronic diseases is often mentioned but rarely studied. Its prevalence is hard to assess (difficulties of definition and limitations of information systems), as is its impact on patients' health. Recent studies have estimated the percentage of subjects lost to follow-up in a variety of chronic diseases: 8.5-16.5% in HIV infection (15) , 6% in tuberculosis in France (16) and 11% in stage I melanoma with follow-up in day hospital, despite systematic recall (17) . Very few data are available in pituitary diseases, and even fewer in acromegaly (11) .
The definition of loss to follow-up adopted in our study, i.e. no information added to the medical records for 2 years, is consistent with usual clinical practice and French and International guidelines, since 2 years is the maximum recommended interval between follow-up visits, even for patients in remission. The estimated prevalence of acromegaly is 40-124 cases/million population, which corresponds to between 2400 and 7740 patients in France. Our study population of 2392 patients is therefore large enough to be considered as representative of the French population (18, 19) .
The average prevalence of loss to follow-up of 21% in our study is similar to the results of a Brazilian study (42 of 239 patients) (11) and an Italian study (11 of 159 patients) (20) . The lower prevalence reported in some national registries is probably related to the fact that the studies were not designed to answer this question (21, 22) . The prevalence varied considerably between our centres, ranging from 8 to 43% (Fig. 1) , and was unrelated to the number of patients still being monitored there. Analysis of the differences in the organisation of follow-up between these centres may prove useful in reducing the numbers lost to follow-up in the future.
Considerable resources were mobilised for the ACROS-PECT study to actively trace patients lost to follow-up: 362 of 512 patients lost to follow-up were indeed traced and information was updated in all these individuals. In contrast, despite these efforts, 150 patients remained untraceable, i.e. 6% of the population of acromegalic patients studied. For these patients, we considered that having the rate of death would not be enough information as we would not have found the reason for death, and if death was due to acromegaly lack of follow-up may have been detrimental. We cannot exclude that the responding patients were only the ones who had enough knowledge of their disease to maintain a minimal surveillance (despite the fact that they were lost to follow-up), and that outcome would have been worse if we had managed to contact the whole cohort. Another missing characteristic could be that we did not have detailed data trying to compare the appropriate follow-up in patients followed by an endocrinologist or another practitioner, which would have emphasised the need for specialised monitoring. Table 3 Medical contact during the loss to follow-up period.
Data given as n, with percentage of patients after excluding missing data given in parentheses. Note that some patients were followed by more than one doctor type. Only the Brazilian study, in which 18% of patients were lost to follow-up, reported their reasons for abandoning the follow-up, the main one being absence of symptoms (11) . In our study, the main reason was the absence of information concerning the need for follow-up. This may seem surprising for patients who have, in the main, been followed in the centre for years. The improvement patients observe in their symptoms during acromegaly therapy may lead them to believe that followup is no longer necessary, provided they continue their treatment. Indeed, most of these patients had not left the healthcare system, since 76% of them reported that they were receiving regular follow-up for their acromegaly from another doctor, usually a general practitioner. However, a small proportion of patients was clearly followed by a specialist, as evidenced by the seven patients who had been treated with additional surgery or radiotherapy. It is noteworthy that the tertiary centre had not been informed of these patients' progress once their care had been transferred to the community, reflecting the poor communication between primary care and hospitals.
Is it detrimental to patients to abandon specialist follow-up? We attempted to evaluate whether these patients' disease was well controlled by asking them and their doctor for information about their last IGF1 result and tumour progression. Regular assessment of these parameters is particularly important in these patients since, at their last follow-up visit, 30% were uncontrolled, 33% were receiving at least one treatment, 16% were controlled with treatment and 53% had residual tumour at the last MRI.
Our analysis of the questionnaires suggests that they were not receiving optimal follow-up: i) one-quarter of patients were not being monitored, and only one-third had seen an endocrinologist;
ii) Twenty-eight percent of the patients traced were receiving treatment at their last follow-up visit, but only 15% were doing so when we traced them and iii) the data collected from traced patients who did not attend the recall visit indicated inadequate follow-up: for example, only 61 of these 213 patients could provide an IGF1 result.
In chronic disease, interruption in follow-up denies patients the benefits of optimum treatment and highlights the weaknesses of an over-compartmentalised healthcare system with no real crossover between primary care and hospital care. Patients often lose motivation in the face of the demanding follow-up provided by specialist centres, which complies with guidelines but is far from their home and involves no collaboration with their local doctors. Various interventions to optimise the management of chronic disease have been evaluated (23, 24) . Initiatives that should be developed to improve the long-term management of acromegalic patients include shared medical records, shared care based on the referring doctor's proximity to the patient, informing patients of the need for long-term follow-up, patient registries and recall systems. Finally, a likely reason (not evaluated in our study) for considering follow-up useless could also be the status of the clinician responsible for the last and previous follow-ups: patients seen by a temporary junior staff member could feel under-informed, leading to a lack of motivation to maintain follow-up in a reference centre. All these points suggest that there is still a lot of work to perform to obtain the optimal follow-up for patients with chronic and rare diseases.
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